Role of plasminogen activators and urokinase receptor in platelet kinetics.
Plasminogen activators (PA) and plasmin are known to affect platelets but little is known of their role in platelet kinetics. We took advantage of genetically deficient mice to explore the role of urokinase (uPA) and tissue type (tPA) PAs, as well as the uPA receptor (uPAR, CD87) in platelet kinetics. Platelet shape and number were investigated by flow cytometry. Platelet kinetics was investigated by the in vivo biotinylation and FACS analysis. Platelet production was investigated by counting megakaryocytes in bone marrow. Platelets counts were within the same range in wild type (+/+), uPA, tPA and uPAR-deficient mice. Platelet survival was similar in +/+, uPA-/-, tPA-/- but markedly reduced in uPAR-/- mice. The number of megakaryocytes in bone marrow and spleen was increased 2-3-fold in uPAR-/- compared to +/+ mice. TGF-beta mRNA level within the bone marrow was also significantly increased in uPAR-/- mice. Consistent with an increased platelet production, platelets from uPAR-/- mice had a higher RNA content, as seen by Propidium Iodide (PI) labeling and FACS analysis. Since uPAR is detectable in both hemopoietic and non-hemopoietic cells, radiation chimera were prepared. Investigation of platelet kinetics in chimera showed that platelet survival is reduced with a deficit in either bone marrow-derived, or non-hemopoietic, host cells. These results demonstrate that uPAR, but not uPA or tPA, is essential for maintaining normal platelet survival. In addition, uPAR-/- mice maintain normal platelet numbers through increased production.